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l’CIl-f’Omlal]CtL  (;ll:il.:iclcl-istics of 15-011
(arhm-(hrbon  Composile Grids

J(]crgm hhct]e.r+’,  John f<. ]hophy*’*,  1).Kyle  h)  Wll*:*’*’,

and (Ilal”lcs  1 i. (;:II’IICI’*

‘1’llr{’[’ lS-Cn] Car b(jll-cilrbon  g r i d  scls i n a lhr c c - g r i d  .SAN1) optics con figurtit ion Iiavc

b e e n  fi~l)rictitd and tcstcd$ (iricl panels were  Illil(lt’ f r o m  u n i d i r e c t i o n a l  tnpc. ‘1’hc
s c r e e n  grid panels wwrc roughly  ().5 mm thick  W’hCJ’t’ilS  thr accelerator  nnct decclcrntor
p a n e l s  w e r e  0 . 9 4  Innl thick. Scrccn g r i d  o p e n a r e a  frnct  ions as high as 69%  ~vcrc
obtained. The grid sets were nloulll(’d  o n  t h r e e  o f  t h e  four lS-cnl  (Ii; tnlctcr i o n
s o u r c e s  in JPIJ’s scgmcntd  i o n  ~nginc ;in(l lcstcd sillllllt:ilicollsly. \~irtually n o
arcing  was observed during grid  opcr; llion. I’crveance  Hn(l clt’ctron  backstrcan~ing
mcasurcmcnts  were  p e r t ’ o r t n c ( l  f o r  all thrrc g r id  scls. l’crvcancds  found for the
carbon-carbon grid scls were Iowcr  lh;in  1I1OSC mcasurc(l  for a c o m p a r a b l e
Jllol~b(lClllllll  set (Iuc to Iargcr  accclcr;tlor nn(l dccclc rater th icknesses of the carlJ on-
Carhn grids, (irid operat ion was possible  ;It ;Iccdlcriitor  and dccclcrator  vol tages its
I ( I W  :IS  50 V at  llt’t-to-tolill” volt; lgC r;ltios  ;1S hi~h :1S 0 . 9 6  withoul cllcountcring
electron  backs trc;lnlinx.

NOIll(’IICliil  lll”(’

d ~ = Accelerator  Ciri(l’I’tlickl~  c.ss
d s == SCI-CCII Grid ‘J’hickncss
1~ = l;ffectivc  AccclcratioI)  l,cl)g(l)
Ig = Screctl-Acccler~  tor Gl”id G:il)
1<,))~~ =- Maximum Net-to-”1’ot:il Voltage Ratio at l{lccimn  IWkstmming (hsc(
I:t = AccclclatorG  ri(l”l’ilickI~css
Is :- Sctmn Grid ‘J’bickncss

lnmxsing  buc]gct  p r e s su re s  wi(hin the acmspacc  community  during rcccnt  years are
CX])CCtC.d  tOCOlllilltlC.  fOrll)C fOrCsCC:ll)lC  fl]tl]I”C  ~t)d h: Ivc Ic:id t[)t}lC J’C(]llil’ClllCflt  tod~vel[)p Sl])iil]cl’

;tncl lighter spacecraft, able to bc. lRu Idmd on smnller Rnd chmpcr  launc}]  vcbiclcsl -~. Advtinccd
lcx%tmlogic  swill }):ivclol)ccI))I)loyc(l  (ocnsurcth:it  :illigl) scicrl[ific orcollltllcrcitil valllewillL)c

4 f 'j']lc N~ti~)*l:,l  ]< CsC:~rcll  C:ollllci]  I'cccIll]y  }lasiCiclltifiCdm:iinlained  for lhcsc smaller missions ~. .
clcclfic])l’o])lllsioll  ascmcof  those (cchno]ogicss.  Alm)ngclcc(tic  pro]) ulsim  devices available to
date, ion propulsion bas acbicvc(i  a high dcgrcc of m:tturily+ ‘1’hc ]) J”OpC]l:lllt Ill:iss saving

(:t)til:ic(clisl ics of high slmcific impulse ion I)ro})ulsion  tc.chnology  In;ly translate dircclly into
Icduccd spacecraft mass ad, thus, rcduccd launcher  six and mission costs.


